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(54) Title: SELECTIVE POWER-DOWN FOR HIGH PERFORMANCE CPU/SYSTEM 



(57) Abstract 



„ . A mc ™ectronic device according to the present invention is made up of two or more functional units, which are all dis- 
posed on a single chip, or die The present invention works on the strategy that all of the functional units on the die are riot and 
do not need to be operational at a given time in the execution of a computer program that is controlling the microelectronic de- 
vice. The present invention on a very rapid basis (typically a half clock cycle), therefore, turns on and off the functional units of 
t ZTl f'Tl m a< ^ 0rda " Ce , W1 , th . the requirements of the program being executed This power down can be achieved 
by one of three techniques : turning off clock mputs to the functional units, interrupting the supply of power to the functional un- 
its, or deactivating input signals to the functional units. The operation of the present invention results in a very significant reduc- 
toon m power consumption and corresponding heat dissipation by the microelectronic device as compared to the conventional ap- 
proach of keeping all functional units operational all of the time. «w»*nuu ap- 
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XtTUTV>***SL<a**JWHc©*.B?E^***>o.,*{t 
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a. - , |»^ffli,x*4.*ei,* tem+i i/x^AT*-»T. BE'/ 

* -t. neogtf ,T«ft * ««©«©*!* a-r * ▼ *• 

* tftfed K<LTHE-7"f*oxu* ho--, 

t* -» «?E7 * o x u * ► o s * 9 xissftc* x -f i *n educed* 

(a) Ti/y3-Kdftffl*JfcM*Lt. #-< u- > « v**fT tiSI 
t<DffiJB4>£Ktt««0lcaK»n*:* 4 ?*Ki<l'T« 

Mx 4 ,fc»^n k 7'/>3-Ki«flu tt«SA>^ca 



5. «»»*ocffl*4 «E«©'xx-?z.ic*ivxT. wEaa^a* 1 ^ v-x 

6. KB* 4 HIEBOvxf Aicfe^T. 83E«k«^aw. 

asiciwaus «Rsnfcm<B*REtta*aicfliis-r*ft*i'3-^§5T«ia 

(a) -r'xva- KO^OjSff cMiiUr * . ^ * Hff * * tc 

<b> WE««*at . U3tStKCnoA*«Si, tt-r^^a-Kft 

(c) 0Etftff*a« tt3-r*^»tt«tt^^ » h. *J < tC/HE©-«£l± 
OA^x 4 , ^KIS&* ft. D[7^ 3 -KiaBtittB*8T 

h->x. tta-r i^RttatE*- r new LTo*#v4yn<oA^«# 

««»*f*it*tt»L. flo-»> > 3 - KORJtCH* LT * -« u- 
^. ^tKCJf-fiOic^RQSaig*-, f*«IHEo, *l«tcaiR* 
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8. «»W**ollHW7«Eaooi'XPA(j:tou-c. REa**a*«. v- 
X a - KtlBEttI*aT«RB]tt<£T{,y3- Ktt«Rt53 ^ '* ?*»t 

itt3hTi»6Cit«llttil«E'/xf 

9. «ft»*eOI5tim7 JBE«o^xPi»icJ3V^r. 89Ea«#a*«. 
snTi»4Ctt««it*IBE'/^A. 

10. t 'jr y 3 - Kft^oanO^^^-OOT'/ y 3 - Kd^**ff"T set 

> i-isiT-r n^oaifi^- ■» nc«?j*«is-r « x ^ T r t „ 

(4) »TV^3 - FftOCtCXP, ^ (l|-(3)ti9SL, tt< LT 

11. «»»*ofiffl*i oflfcEa©*ttK:*»^T, a^*«isr4 x^ T r (2) 



12. felt (ft *©«(&* 1 0^lcC«O»tt»C4il>T. «*J*«ISr4X*„ y (2) 
t3. 4ttftt#©OB»l 0aci2«©^ffiKlJS^T, «?j*0t|£f 4 x* , r (2J 
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M ft CPU/> xfifflolR11"7-/^ * 

, r*-'«-X A 9 RISC fcfcx* >**J . tbB**? 07/860.71*9 

(ftBAfia**? SP035) 

*9 07/831.2729 (KSAMB9 SP046) 

anum 

*»*Htt -»*£* — ©-» 4 * o x ► o x *««tC.fc 4»»atf«» 

ft******** & vx* j>ft0£ttcH-r **>©t*>k mt>b^4t o 

XU9 I- ox, 9 UWtC X 4a7jffi«©ttfl<S«»&rA t©e»iUW6»i 
■*-f * o x w ? ► a a, ^ £ 3 n 4 4 fcOTM. 

2. m***m 

aa@B£ fc** n«) ©a«isaiz*©fitit. m> &0am±mm<ttza? 
-^o***r-< tc*a#n/:eaa@ga (vlsd * .ttfisttaaBB (uiso 

TBftSn) (25 MHz t 33 MHz li^^Mt. Wit/ 250 MHz # ± © # 1* fJ 



&9 o v 9 is- > tiX tf£tt©T ?f <r-f'MXBl!J. -*4*oxu*f 

WjU*\ 57?ffl©T*?Y7. 7 */<-fx*at/rt»fl 1 tf* r 4li 15 nro ft© / << 
TffttSn, 132 EA±© * > T 7 t-*:i5R4:-r*« »|4>4 ^ -f * o z u ^ K o 
- » * « B 11 I v 4 9 b v (aemj CMOS tt tfi T It SOKHzCf^f A? e, 7 
itfltTf»» L»4 fcOT* *o 

/ * u a tt'i ♦> * v ^ * i* '« * * - * i= ti^w c«*^nTtt<Tii 
tt 6tiv»#, s?y/* /t«'<» pit. ex7^, aiasa, «5 

awfisaoffeic f #m x©&&©a±©fc»ic+a/i»jiMBatt2j*fto *> 
©t it nif tt tc i». 

107, ^«satRt««*f4Uctli*T/xi>. *©»»** *©f:'* 
©»Btt L cii. JRA» 4-»4*oxu* h o - -r ^ BB® f 4 OSdflKli * * 

i , ^ /f T flr- i^r. * UT«jima*saeflFSBffl«)±Bfi < r * 70 

SlS.I00flElci4-f6 <I JEC. 12 5c 2000 * < T C ffi 8i A* ^ 

ffla n4 * -ffl© *--f 3* 9 Hfl<5r?f^f<utst\ eca/itt. 

•rL^IStt©-** * o x ► ox „ ?«B<D«»»SS$Kit-<ntf 5«2 10 

? ft ©a Ate «*ar 4 *©©*« •rfr-s'ftao^sttfKiRan-ctfco^ 
<t* -ifisa-r * fcJ6c 7R*»trfflac?i*ffi-rfc*&© t - ► *✓ ^ ^ t tzitm 

-r Y - i> t LT«0^ 4 9 o * * 9 ^o=., ? « B CD fi ■ © « JH t ■ f « 55 



r*» ^±pa***r *©t* *. 

ftmtamm*aft&tfi*£ somhz©^ o , ^s-rn^tiiifo) 

v 4 9 o -f *> * *tlUai5f©»^T 5 7 » KO*JH*^U« 0 C ©« 

e.-^RSoRataJSLTOT-f ?oxu^ h ox, 9 tm«0*t 4 XfflttT 

«2. c©a/Mfc©«|SItxStca«. s^tfltttt^-f ^<0B?ttt«g:4©T*fi. 
^ftfliSaicK^TBSiai. »stnif, -»**oxu* i-ox, ^«s^ 

LED * 9 fin ©ix* /hffiBic^it A«BHT**. 

-^aaiw^it 4«tes^«tt©it»<t, «n<cff 7icsB)BS©ffi«T«6. 
cn«j»ictt«T5i?3tt-»"f^oxu? i-ox,^«B©fiifflc < k oaadft* 
t©T, r<-fl3fc9«7^/y-f/<o ©»««©Pi±©itaT*« 
»l. /-f±KBc*Bt©7;f ^r - f/<-f x tea** ten. »»«a©^ 

fot< xw*f ics-f *» ^iaa*«flt u «• it*. dec©t*7t cmos 9 7 

Ttt, «»«tt trfiT MTfc 200 MHz T 30 7 , ►*>©«****£ U-> 
*©It»tt?J. a«Bv 43 J:tf«tt»CJtLs -^-f^oxw^ ho-^8I 

«>vimto+4 xamtnnmttnt. 1 /- ► 7 * 

&*(*n*#iTrfc*s©'*v =» y^^t/icM-./:. cau. «lf©. 

386SX -7 * ?a^t,f(«iIo t KSftHlffS'' >tf.-^©^ttll30 
* * 40 « V + T . tOiIlt6.7TOT*9, *©^S4!50r5A|i5t 
a«3tttt ««©•■■*?* 4. ^0©ft«Wtt» 386SXLO^-f ^a7o*,^rt 



K4»4/-^»?3>e*-^ fBLtfi-*-** , ft « vw* - a ► 
7*=> > * - ©*Rtt*nft*JB©-ott*©a«©ettc#Rtt*«ITft *. 

ii&t^ *«&-c. «ft«3 y ■ vx * A<D«7^«>ffi«5<D-^ 

afl£tt©#»*» * . ^ x */>£<*©* 4 *#itaj-*- € ©Tft *. 

*©adm. :n40cn(flfc.t/t«c«Ao«ant^ a * 

6 * * r «, &. 

*'X«5tM»©»*j#a* ftT^«. *©Bm*. !*«©** x-*x-«-xSifc 
9 .t 0* < ©«?> t * f>R«*ffl©aft*5]t8'i * L*6fc*itc % miOic 
fcuT*fctt«©R±*B*c*T*«. *©tSR* * => 

? . * x * a ©> * xoemc ott#ft«>©Tft*, 

tRiStf ftTH 6. y^/wtttcj: ^Tfcffl* ftfcfc*©# 

go-on. awsnruttwaaf ty©5ft±*«ctT*i. cftm 

* 80386 + v 7* •* h-Cfttt hnTl^^{£T«i, Ha*-»7*l±*f*IC 

r.T*iSO«6*»f L<fS)±t6CT*6. 
AMD © AM386DXL 4 9 0^0*7^ T*l«nTl'«Btt4?ffiTtt, 
tf«Ofc*i:?a T ? *flt*Ttf t;tT*« 40-0 MHz .t ») ) . 

flO||fi'i&|Sli^£E£Snt^4. * LTCh«7 4 9 a x u * Y a x , 
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/of ? A©tffcK^-c, £T©at8"» h 4*Bftc»ff-r* C < 
a 9 + 4 7A.<D*5JT> &a&*-~ 7 ht-al*fc»)iHUfcO**&«»<0-e«6 

*»9l©f*(Bc:.fc 9. tt*o£T<D«tfi*- t ► ycUK *tt*clt 

«L. -r-f^oxi,^ ► o- T ?&B©«a»S*ftf«L < at«*ft. -tnicjc 

CT8I1 kfiTt JOT* 6, 

rtta7ja3«a 30*W«*n*e>-c*«. t^oiu* 

?«lCT- + f?f *&Cf1Kf?Sft« 3 > * . ^o^9Afi)flBIICJ:r, 

T. 0*7*£50%©W«#SBxL»6©TA*. X - - x A 5 CPU tt L T 
* 0 * < ©7* o , 9 &*. »>»S6C»{*ttClC* 6fci6. «-X** CPUtC»lf 
6 SiJttBtli ttv^o 

atg^ - 7 ¥ #%Ktot*^-f a ■? 9 K.&tta ft* tu^Tf 
^ r*fr<£ * fc*K#**«*»sic j: i*-,<-^ v v<omto#u-Kv tot 

14 9 * *U9 9 » loafed i , h*fl«oltfcr,iHLfc9-r 

Ttt, -/-xa-Kt^-fyoxw^i-oiT^ Slot ^< u- * * v f$)0t 



tii yy 3 - Ktffd L (BPS. Wtt«/t«ESt) . 3^^-f9*»^W^ttfc 

aft-*-* iwj^^dtv&^t**. t«Mt60T**. nut. 

nr*? 4 •* * • ^©*ff*u r 5 7 , 9 • a. - ■» *■ <oB»tiij 

tt ax , h (FPU) IlStff^HO 20H«S 30>l<D*»fl£-r« bOT. -tO»«t 
ttfpjtfpJtlT* 4. aynntt«3» K *v-f-,7*FPUTIi, Si 

«©sjtgtt«ac. ftroi^T »■ *{sj^iccem-r* c 4 li^siKT* 6. falu 

►<D*y/*7<DA:*tC£<9JLottatt** IC fl « 4 ft * B» 0] ft T fc ft 

1/2 ^ o y 9 + 4 9 /KOilBtT ty/t7(D§^Tle» o » ^ 

ra,Mfcttll80/o^(cWLTtt/J«trv/*7t4Sttfc*4. 

Bt4fcOT*4. «fififfl^K»fta*l»tt: (CMOS) @BT ti . »l 

(1) t 7C4nr^4i(|a- ^f^O^o^^ffl^iffikd^i^, (2)* 

7CjnTV^«ttai T ^<0A»tRftS«lV>, <0 4f 5 £ * T ft & . if 



S*©*zfcTfc. ate*--. K*7Kt4ii'i, ffrH©e*A<»^ft«o a 

«cr#*o-cft4. 

*«^tl. «C«fl:*«ISC *ttUH9@»C J: oTrH»*ft*a7J««K: 
*Tft « t l*-7CM0S<O*tt*+#tc|iJffl LTV»*4CttK:. CMOS@Bfil«Ka« 

ttofta«,OTft&. = ye*-^.y 0 ^? Aon^iiKoft «^/ftrceffl*ft 

*7r&&£fia<.aBmK£6&f^yffiat>a/hRTfftsb«)Tft& 
BamxULa-fljttffl 

*»«<08MtSRCt4fci!>i:, *X i *»cTe©Bffi*»0 S ftfc \» 
Hi li*J6«llic«^i»-c-fl<o/'f I02±cfia* ftfc-y ^ ^ o x u ^ h 

o - » ^«Biooott*«ttaa*- t ^*t7or-y^«oa^*y 

a * ^ BUft 6. 

B 2 i**«9l<DB *< u- v ■ > x ^ t 7*i*-tM u -< ^7 o - 

f t-ht*4, 

b 3 ii**wici^<att4-T Kortant^u-'/. y**t4-3 

© ► U-Jtr?7Lfcfc«)T*4, 

b 4 Ktsiwaffl^tw^^x^^^ o T ^ *mm uo, as 
i-*»-**^/*7»cf«*«9i©ii*a**-r7'o^^HTft*. 

B S ^oA^Ottfl4a»t4C4CJ:,tltt^^, 
htty/*7Ct4*»«0«|flt*t7'o^HT*4. 

B 6 ttfi^'/ys - K<&-ft0 3>/*-f A-4«KEa«ia402^3 9 

icj:«,T<feff*ft*. *«w©«a«tiS-r^«» T *BTft*. 

«t*t7-o , ?HT»4. 



B 8 (1 *fc«8«cG&-» TB*©B2jI3tt *£fiET * © f= -9 >s vs- Kfc 

0 9 BT 4, 

ta io «*»w«ctt-» t 5 t 7 ► •» t* * fell"- * h -» -f . 3 » - 

5 A ©*fr©#SCit UTBtfix - -,}■** y/*VC6m>VZ + * * o x 

9 A&a«tt-c«fi. *ff4»«y . * * , /©Banket-* bi&x 

ho/O i , * tt* > 9 , Btt" * i- ©fflB*7)B#*« 

IC(a»<l(W-30Jr> *n, tO<*5l7^Diu> ho-,* S3B©5SJft»& 

<;*2jiBBm©*<i'ifWtttfiia*n4. *«^t«, t -r * D x ► o - 
*«B©»*k&tf«fliHnB©*fflttfliitt*»r. a-»r. *9fcat u^e 

1 LT, t- H^y# ©.fcSttj&*8,i** n*fliflt** 4 ? *tffi< f*4fl)T*4. 
S5IC, "7-'0»0«<,«/hTl, *©««, VSU * -r ^TUBB* *«IC 

on « n4. 

B 1 tl*R^ K S -1 , ftfitt a v < 9 a x W ? ► a x y 9 0 B <D 7 

oT-yj>T*i. B*£h4ta<, BJBB9 ioot — Ctnc^d ti4 -7 -r * 
a x u * f es^aiCll. W A (f * •/ 3 > T f*fiX 3 *l ?r -f I 02* f £ « *t , 

*ncuy^ )02±tfiiS»n/:af@BOT- + f * + ♦ *B£* 4 ©a 
t&xx 7 njti5jis*nTu4 0 assniftK. Kfttt*ttw*©cn*©ate 

*■=. v H:ijftOUAfft<ni : S*>xr**a T *l04, <t>Att3fiI (CPU) 
106. 4t^»«Hi-7 K (CCU) 108, * tt 'h tt * - t t (FPU) mo, Btk 
a - r ► (INT) 112, St/^*'J «»» - 7 I- (MCU) II4TA4, E) I It* $ n 



»fi¥7-505244 (5) 

iilfii - 7 Mi * < t TbK^(Dfcif.©fcOT«6 ( *»"3ti^ -f * o x u 9 

y o - » *aBioo©^ io2Jlo«is*^-, ► ©&]«« &ei« *>«©«*& 
t4. 7<?«>xi/? h o - 7 ? aBiootc«tta«i8^ - •* ► ©ttc 

/*';td(;at.Ti4. *»■&«»-©**<* t/tiisct«$»n« 

a«o 3 > tr - - * . T -.4. f . ?f . <r <>ff*©3 • 

bj 1 tzmrta < , »ax x ^ ► h6u -» * * o x u * k o ^ T ? bbioo© 

° * * KMifcicftf* L, *RH©-*a«K«-» fcBftx x, f -v©i? o y 9 

ta 2 ii*»ifl(0'/xf Aft^ffioau'<*t'<u-'/.yt*tii' 

*<* 7 o-**- h TA4. 0 2 ttfH-r 4tt *tf, *RW<14 OOSf^t^ 

BtJJK. *R«STI1t^?oxu? IOOT SI ff 3 ftTl'J 

(»» LTl>4) a * yo^9A©Tj^>3 - H*4> ( y - x 3 - K 

*>*lHK*nfct>©) *»R3*4 (* fc<r<if»«*n4> • coituox 
f ^ricj^^t, *«wr«, 7 > a - K*«Ea*n, Sff «fc**j:i8tfl# n 

5. n«ac©-7 1/ >«^4r*fff «fc»C«ttxx , h#&Btdft6ti 

*i:**9lT(Ji8t*MA7U-iUTa)ii»nj. C© CCAfcJt-»T, 
4 0 . A, iSBldnfcTi/y3 - K^i|^4i)i:S<7ti 

^,7-ifcll7-Or? 204ICK^T, *«WT«, xStU 3 tlfc T > 3 ~ 

KftOt*fff *fcft(c«|gxx , ► AJW«3ETottBte«i, *U3fc*««n 

ate", n&»e,x-f t +«itttt»(l^ *»ns. ckpwrup 



3-K$**<«texx., MciStli^ n/:5)ic:ofltei- , n&«S±iw«teT* 

CKPWRUP ffl IC li if O ^ o^^^^^/HBTfcaWT**. **Ba<0»«L 
^H»«Tli, -BO 1/2 ?o»?fO*i««lii4n5. ftftttt^tf. 

s rw«j * - K<ot*0 (-rttfcs, «mh«o«), r«j a^«b*^ 

» = X * 7y**V»liyct,? 206 lift V»T, *»»ST«, *»9lCii«« 
nft^Or^f'T^/HniBJ («ff±^OT^'«7-#y CKPWRON tlfl') 4> , 

aigxx, h \c% 4 7 f v/tE^^aasiRffitgdns. ckpwron u*tfi * n 

^K) T*4„ «!i»4<)©HT, CKPWRON CliiSfflS nfc^-ft*«IJ«l 4© 

K^o«frT*5, wsn/t; 3i ^ *ai&xx y f*<sTLfca, *«r«ca 

W^n^^o^^-^^^^IWIBJ (^o,^/<7-^9V, CKPWRON ie) ©«, 

X 4 + > * r ft*|li«l&3.x t Kc«lft« n<tv». fttfe^, »tt»- » 
B'i^ X ^ *KfTUfcB, t7(Cjn« <T»±*n4) ©T*4. «< LT, « 

l». CKPWRON ©ft««ttttli -ffl© l/2?07MO*T*«. «*»4fi»/ 
f? ih % td 91 II , «B©Sff. 5t^Rtt4Ite*-7 Mcatfl'lfc© 

T4J4A*, fl&©^ttfc»5»lc*«^©BfflrtTft 4. 



«n ©»&/w«5« l b*B©«Bt« 4, vdd isatt^-t >-©n 

i:ttttdn««fiM , f *i8Jnr 4 C -»T, iC© CKPWRON WIS© ^ 

*®f&*ffifflLT*«x>f y*- (WiLlXFET) *!W»"r 4 C t tc J: O , «*6^- 
x, h-N««St*y/t7Ct«CfcfTlfi. C©B«ff±©^-XICRV» 

4B© DCB^IlBBx -f^-f€:»LTfBB$n4*«, ► *W 

0ISftTl> 4 ©T±»«tta^B*fl*** U4. 

*»^©Cn^4X^ T /©«»nttlS*ttT, -»<f*oxw* ho 

^7?«Bi 00 AiifiBr 4**>©*«ttfHttA*«fiE3 tv4. c©fp]ttti, 7B 

n4te<, OOStttB^Cem* tv4tt, «lfi3.x, f^tXfi«S<t$«4 (ttt 
hS, x •< 7 f^©ff»*> !»&K:©**^©iSB*f«C 4, «tt*x , ► o«n 
B4t**«i«* n4 itt3f 4Btt*= » Hi T*7J T*4©T, *©B|fi3. 
x, J-A»iflB-r4B7;lia^T*4. K< LT, *?©«ttxx„ H4*^«rffl 

9«r, a r> T«7jffi«©8ii»**aai* n4. 

B^rflBB©BlItt***l:4©T, ^-r l Q2laJ:c;*nctt«f4'>f* 

oxu^ Fa^^stii ooo" T y-^^ (B*«r) ©rub t. m»« 

n*. B?6*»affldn4«6, »ne»*BB^fc 9 e^JBi * n4*ft©** 

nfi/l^ni, *LTSC B^i»flB©B7ttlcxoT, BB«x©tt«fc« 
'h T 6 4 . 

CCTIi, H2«7o-ft- Mcaofc*«9J©«»Wttftff«tB3 
*»«LTttBS-r4- B3C u-3iAJBHaicto^THl:a> U7i/-it 
»o4fl«)H/-xi*t. £t u - x©BM(t(g9©S«, *4i>i*««x 
- t K©tt)B, *4i»llTEKtt«B* 4, «9l^icS^< . >©«B, 

ft± h u - a 4 0 I 3 0 2 L, C ©»£«-* -f ^ a x u ^ h 

o - » *««100*«tt-f 4 4T©B«x =. , vm*>9 o t ?T*«'/xn? 
o*^104 <H1) ©ttt^T«4. -o©VX*J.*o T *tt4iHH|C180 
fltfitffl©»*** 4. 

*«W«tcatf nfcBa ©«««««*- v m#»/j>B"-r ^ (fpu) no 

T*4. TEK**«©«»TttWf4fiD< , ^^©aytf^-^i'X^AT FPU 



*tc<Z*CD<, FPU 110 CH L Til, *R«ti**'x56ttRafc?JjS»«©BiJ 
tt*«fi&f4 fcOT*4. 

t®* ft 4 *-©#»*»* «u-'/,ytt*7;x 3 0 6 T**ns. * » * 

X 3 0 6 (tfftt'Mfc*" • y A *-Zfi-t tQK&XU 9 o 9 + <( 9 * 

©B*i5* + fc©TA 4. n U < . * ■» ? X318Ti*S H^fJB'htt* ~< U- > > 
B fe«6»n* -<u- V • ymn-t 4 * o ■» * *4 9 

*©»***. "ftf*)*. 9B/J>B**«l'-'<' ■ > A **fr I" 4 li 6 0 

9 o * * * 4 9 *##RT* 9. #B'hB**< f ■ y 8 **fT-f 4fc©Kll 
2 * o , * * * * *4*#ST* 4. ;hioMi7u-i.ttf1<TI>tt<9 
Kttttf©fc©© 4>©T*4. *BC8H»TU. J¥B'Mt* *« U- f - XDSIJtK 

OBKBIfO*^ * A-#e»+4C* fc£4. L*L***. 03 Tttttffi©© 
i» 6 • 

B 3 ©JBB »■ U- X307TI1. f*B*B* *« u- '/i 7 AatfBOttl? 
ftiC«LTf7**3ft44 9©Xf , /(B'Tti. ff »/htt * "< u- f • 
Cfllt, CCA WHtl 3 ffl© l/2t^*tRT4fc«>tLT8b3nTl>i. 
C© CCABB8tl*H»^308T*te3 htl'*. *B'htt* -< w- • ^ A© 
CKPWRUP nnU-fflO l/2*o,?**7;WT. B)Hyo^ 3101^^5 ni H 

4. ffB'hftt^v- >A©*rrKS-r4«H8U8»B|7-o Tni2T«<?* 

ft* CKPWRON JO) BO IC 43 a "f 4 . *tt tc, CXPWRON MBfltt 1/2 ? o T M -f 7 * 
TA9. C ftll HDD 7" a * 9 3I4T**> * ftT l> 4. 

#B'h»* -« U - » > A m ft f 4 FPU 1 10 ©*»© * *< f ■ > 
li. *«*|lc«-3U»Tft©J: 5 ictfl»3 It4. -fttfcS. ► u- x303©*J»* 
^304T;p* ft4 * o , * * * * /WOJHPJK, v * * * » ° •» * 302 * FPU 110 
© 9 o * 9 A?J^*ia-r 4 c £ l= J: 9MB3 ft4. hw~x 303 T * ft» to 
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< . FPU * o ^ * A2>T«tS#ft4 f**A*o,?ti. ^B/hft^^v- y 
a ©HJfoBfllSJ: 9 1/2 9**9*49 *flc:«t&£ft» »B*B* *<i<- '> ■ v 
A ©SET* 1/2 * o , 9*4 >tte««Rt4. 

sit'ha^^w- > b©«&ic ferae* 5 tew**** n-cv* 4. c c 

T t> ► U- x3O7*0RLTtt«t 4* *ll. CCA WWtt^BB^o t ^ 3201?* 
*tl, tt«H©M±C©«Hll 3fl© l/2*-f?*t»t*(>04t*, CKFKWF 
eiBJ^ a f 9 32211 1/2 9 o , ^ <f 4 9 » CKPWRON 1*1111* o •» 9 32411 2 

9 a ■» 9 * 4 9 CO 29°t9*49 *tt Wtt^ft * **■ - V » ^ 8 

*HfT-r4/:*K FPU 110 4«BBT*4. CXPWRDNB»Bjyo 

^ 32611 >/2 *o,**<f*A.T*4. 

V U - X 303* 9J3LTS^tt&(f» FPU ? A»K«LTiffl#«v6^ 
o , 9 43©*. FPU1i0«ttBllRffC§ 4. UiS-rntf. c © 

n© fpu no nwiB304&c;iii»3i6K:»i*T ©*»<** 4 *>©t. *nmn© 

«T< LT, -r 4 9 a x i, 9 has., 9 SB 100©£ T © * -» ► 11 

R h t£tt*x4 * +* ffi©^T©^B««IB*- r 

*U4h, IW< LT, ^ n 11*18 n&©T*4. 

*RHiicuosaaBttett LTRKlfflttttto *»©TA4. toSlSU. 
CMOS BRtt *©«ffl*<K<t'*' 4«©*«/)«ri««-r 4 ^ T * 4. tttbS, 
X-f ,^^^*tff<ii>IV4B»<D*«^«)ifl»*<|fiC*. «*«4lMlfci* (AC) 

Y * 4 >©Hia6»6ll. -5©/-KtX<, ***4fc©fcifl*3 n4«?3ll CV2 
KitW-T 4. fttfL,C*M7f«niy - K«St ( farad) T* 9 . V 11 
U-* VSSA»t. U-^ V00 ©«£T«4. SU* 4VliiHjft (DC) ©HjSir» t> 
II. ifl«*n*W^jCl, BiB^o * xtfttli J:aA^@IE* (.lew rate) fcfi 
^ * n 4 6i , 5-15* 

CMOS tBICMOS *Jt«"f 4* * K . «« K ft I' T II . 9* '* 31 © ^ - X * 



©*^ifl«u*7icLWtt^. :nt«B«c, cmos (tu-enc mos 
ny- ► K©ti««ifc»«tt©fc©. y- vwcmKi>4 

y f sx *f*o. 

* ? - ► 5 y x > li x -f 7 f > ^^*7<t*>lxTi>4 A»S*»IC|WI*3 t»r«?3«rrH 
AfiAnxv^io c#i*«. CM0S©««^ffl»4««©x ^-^^^ y («X.il«« 

^3 y tr, -9 ©«/*) AJ«H6T*4fc*6IC CM0Stt(fi**«aEBTft(at!t«:I2 
© y» It 4 « 6. 

*KIBI1&<C CMOS @gSlC«ffltt©A4b©TA43&». 81CM0S. NM0S. 
MESFET, I2L, GaAs @BCbBI|C«fllL»6fcOT*i. 

*»«li. Ote^^ T KOttBtR^t* ft frg**tt»-*- 4fc©<© 

(D«tt 4*CTtt*i£ ©W«tr4 t»©T*4. ttBR(t®tt»l--t ->T« 

16*^^ hfif*y/t73h. *«Baiiar. TSra©««»***iia* n* ©T 

* 4. 

04 *»tt-f 4tt ^11. *RlBtc(t->fc«tta--/ K0ttB««8t4fc 

■X. r t* 9 o y ^«^302©«IS6**JBSn*. HURfl^f^^A 
9 *> t *<8^302*{ftfc+4B»©**a*fflH-f 4. 04 *f»«-T4tt t,ll. * 
»9J©tta"» I>n6li. TI2TttW"r4aw«*ft©ifn*»u:a-»T. '«* 

402*auT©-»- >3 - K<&^©amt max* t>> »<ar 4, 

X 402KJ:-,T«l&*n4««ICJ:oTtta*-» H16I1. *ft^c(toTa* 
©«tS* - -r h*H3=rvcL. H3*7ic-r4-<ft*»*fii4Ct*«Tft4 0 

'/af i?o 7 ? 10411 >X ^ ^ 9 o » ^0J^3O2«:tta*- v h 116IC«t& 
■T4. tt«©«a±. tt. f2. #3. 84 i Q14 4tf: 4 fl©«te^ - ■* K*<0^* 
nxi»4. »H*^ 40611 aiB^.- t ^ I C«ICL. »H*^4i0li«te^- t !• 
2<C«CL. »JH»^4Utiai8^^ ^ K3K«ICL. #«»^4l8liaig*^-, ^ 

4<c«iC"r4. aatt*-^ 406. 410. 4M. ac; 4»Bicii*n*'n«j5-r 4 ^ 



0*9 A?Jtt404. 408. 412. RCX416*«fftt-r4* 

* -< u - > ■ >C^^T. BS> - r h 116*1* > It *nitt«a -•,»•© 
9 UABJ:ffl>^^ 0 T? fl|^302t«IS-f 4« -t ©aiB^ 
- v ^*f*7K:^^^4oI^•#. ttS*- ■» > H6ii yx*J>9a*9 302©«IS* 

»lh"f4. 9 o v 9R**n LltliaifiA-^ 1^ H«B«rB'{tL»tC1.»©T. 9 
o , ^O^302«-«i*^t^ai!B^- t Hi«fl*ifiaLttv». >R< LT. ^ o , 
9 (B^ 302 **v/*7 + 4Ci1Ci^Taift*--» ^^/*7tKt«< 
Tft40T*4o 

H 5 IC "5 — O©. aa*-» ftty/t7CS**fttt*t, H5* 
»«-T4tt^H % C©*»«TUaife*-^ r 406. 410. 414. R tf418li C *l * 

7TJ54ai6":r KOA^«0«BiKft3*<H'CtU0. C©^ifcli«*» 
h 71C* **©T*4. * VT**at6^- - v K©A 

?)©**«*©ttB*RftLffl4o 

as icc©*a*iifiJt-r4-*a«**-r- a*j#** 

tifffiO- o II. Si»©y-l-9-»^f'<43t (W4.ll. 1 + 504. 510. 
516. Rtf 522) tS«LT, jfeff-f 4A?3 (502T^ + ) i»Tf LtSKt* 
C i T*4. 1 r + 504. 510. 516. Rtf522littB 5 -f >508. 514. 520. Rtf 
526 *aLt5 7finfcA/J*'at4J:HlJlBSnTt^. 3I«CWb 
frttfc] < . W»9 4 > 508. 514. 520. Rl/ 526 li<8«J 402IC X ^ T tt8 » 
► 116 UiJ: o T^ffiTft 4 <>©T* 4. *©tt©^iffitLT. A»ttt» 

«^ tsaawic ANoticici^t, A»t«< ^ t-/y^«ca«t 4 

C4*«Tft4. (ftcfc. *aiEWlcH5ei#tt* t 3*€i::gi**T« 4 

stiodaMtu-'/i v«<aa^ - -» k 410. aie^ - ▼ ► 41 4. r 
c;aiE^- v »• 4i8camo)£T*4. «-»x, «n^©ift«ii7B©tt. 
t*. 

*«WTI1. tta-*-T h I16C J: -»TatE*- t K t * X /* 7 tC "f * fife 
©*£*«©***£ tt4. B4Ktf6 ©*««li*< *Tfett«Ofc©©b© 
T* 4 . 



ttft&V-i^£*B6 Cijt-f . *H»^602T*ftn4, v - X 3 - KOJB<0 
a >t»-;ro^^ iifa * 6O4K:0ttaa ft, y-X 3- K 6026* *r ^ * 

#*£&r*. 6 ffl© ▼ f ^ = - K<*#, 606* 610, 614* 616, 

622. Rtf 626A**ft ftT».»4. g7'/^3 - K««KU, *tlC-f 4«tB" •> 
*?-9f°v9 9 ? a v 9 K I* X 402* 2 L X 9 * - » 

f l»6CK*aft ft4E«WW*&* ya- Kft«lcft|£* 

4«tg* - * lt. fcfc o Tiaa^ - m i6*f-r <f ? a 

x u * h o - , 9 »n»00«rft»LW 4 i:CU*iOT*i. 

H7 tctt402TEffl««*«ftlS-#-*M©**H***. cc-eii, *R4H<o 
«3IWttJCfflT*4HE6^-tev MtW« ( RISC) X-*<- x fi ? ■* 4 9 * 7a 
-k •» *©*»<?>*<"< > i >11*<D.fc -5 l=E»m«*»402T«ISr 4. V - 
3 ^t*-;yo jr^ a 602*f 3>'M 5 702C # IS ft ft , u > <f 
} U 7 •> > 3 - K 6^ 704tr45Et«. T £/ 2/ 3 — K ft^ Ji fitf) £ ft4>JWK * 
-^h (IDU) K«I3 ft ft 4. IDU706 *to©?" = - Kftnfcfr-ftJi $fc*fr^ 

- , ► (rEu) 708Kimt3 s ns. 

|SJ<0?Jf7£c7'I "5 ICJBL. IDU 706 RC/ IEU 708 II A? St * fttf=W« 402 
fcffl*© J: -> icOtttr 4. C©WHft nfctflfaiif -9 (fifrtfeHIHU **«tfjfl> 
IB* i 4 C i4«"C0 i, COttHBliO** * - V ^iaS*toffi» 

pJtfiT*6. Hxt-^-y v/aa<D-wu rx-/«-x*5 Riscd^x 

. tta&3 07/860. 719<? (R9AB88^ SP03S) iuifl 

Hsu:, * ft Si t ii & 3 n5tfa»Sifi*<tt JJiUTfys - Kfi> 
-ft*JBff^fa*««<fc=> ^/'-f S 802*ttffl-f * 4 C4<0*»gJ©-*»««:iF 
r. :otf«%«UV -xa-Kfrtofctoftfc^fva- Kfr<ft®«ff *ff;L4 
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T4c3tD7-(^xu? ► o x , 100 4«fliH*©©ltt 

(t3VM ? 802 ii«»?a<ttE3 nfc-r v > 3 - Kft4Kol3-eaj^t^fi£f &. 

- K4«£Hl:<r fr^s- Kfcfctfflgmft ftT^4. » V y 3 - K 
«Ct* FUD tffi-< ft*, ^n* £ t li9J^A»TJ54. COWOBWIt, 

a tax - v KucaGcf $nitti/-'/i ycSitaa^-T mikjii 
iinsioaisyo , 9 vgim*tix\*Ku knw-n * ?bo2«»«» 

ft* 4 0 *n * ©aiB* p T * Ci&l>, -o*4 1*11 ttft 

*S*ifc«!> 46>, *frtt -J C 4 #T ft 4. 

*R9!* to WftT ft 4 SMS*** fcrtfc, KCXttno^^ * o x u 

* ^ = 7 jaBioo**t. c ntt»<ca^©B«T^r t©-c* 4^. *r 

o t- y 5 4«*6* - » h*»i074*oxu* »-o^t ^ KBIlOOftt 

G8ffl»n4. co«»«tu, two* ,^ctt^TK»«nt«ffl*t**%* 
«r«llC*i-. ±(*«a'«9-f9x««S6*tt 46*T*4 (2.3/5). 
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Ji't'OfflttfiaT* 4 r ' x — K9 * 7 * x 5 » U- S/ . v - T 9 * - f B.0 
, ffl IS »^ 07/831. 272^ (ftaABSS^ SP046)Ti>M* nfc*flt(i« 

±ao(n< , *«fl«A« boT*i. cm**-* ic 
4 ->Tii«a*»»Krcn»tt»ajgiBTA4 ^ racf'«-^ ^7-3^ 

(:*#tt|{itRtft(><OT**. Sa*«0.25k9Tfc«^t, 

ttssoaqn 1 1» ^at'*-* * v »ifi*cJ3v»-ci«*>tfjiton4#, 

*»6 J:C^fttB«ic^^Ti 9ft^J50*«^-T4Ct*»to, «^ffl««©flil» 
B 1 0 ii*RWctt-»fcafflpitgtt*ao7'o ^ *HT*4. it 4 to 

< % 5 ^ y h y f t fZlt'*- i. ► t ^3 v f * -9 t»fp-T4IC^fc »> , 

<i o*«H t-a^-c t 6*r « 4„ cniiiooir*3ntu4, co 
awfiwaifhii. *»^Tii*«*^ ioo4t^5 n.4ft*ftx 4- i^ffiffl 

ft*t4. COX4--A«t^^oxU^»-ox,^ *H©«^jffl»«t«il>IC"r 

4 8tu**r. ;nu, - K«^©«»f tff*4. «s««ifii-7 ► 

tBH0ltt»-7 ► tVim<Db<Dt LTft»ft*4, «*<l»ti* Ct4« 
T ft 4 • 



*» to«n*:0rTft*H]af*ftn4 -t ^ +<ti?S, 3S£c«fc-ClH» ft n 

L» ««T* 4. 

nt|SI5Ofc<0©*1C«-?l»Tffi«$n4'<ftT*4o 
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